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(57) A method and system automatically activates a 
mobile station in a wireless communications network. 
The system includes an over the air activation function 
(OTAF) processor in the network that initiates an activa- 
tion process in response to receiving a registration mes- 
sage from a mobile switching center serving the mobile 
station requesting the activation. Each mobile station 
has a unit of information stored into it at the time of its 
manufacture to enable it to request over the air activa- 
tion. That unit of information is either the network rout- 
ing address of the OTAF processor, or alternately, it is a 
value that is translatable into that address, either an 



OTAF ID number that is the same value for every mobile 
station or it is a sequentially serialized dummy value for 
the mobile identification number (a dummy MIN). When 
the mobile station is turned on for the first time in the 
network, it requests activation over the air by transmit- 
ting to the local mobile switching center a registration 
order. The registration order will include one of the three 
alternative forms of the information unit described 
above, either the routing address of the OTAF proces- 
sor, or the OTAF ID number, or a dummy MIN. 
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Description n - - 
Technical Field 

The invention broadly relates to over-the-air activa- 
tion of mobile wireless telephones and more particularly 
relates to a method and apparatus for providing routing 
information to send a registration notification from a 
mobile switching center to an over-the-air activation 
processor in the fixed supporting network. 

Background of the Invention 

The term "mobile station", as used herein, includes 
a comprehensive set of mobile telecommunications 
units that share the common property of communicating 
information with a base station in a network by means of 
electromagnetic waves. Mobile stations include mobile 
telephone devices such as mobile wireless telephone 
sets and cellular telephone sets that are primarily 
designed to exchange voice information with a base sta- 
tion. The term also includes mobile data communica- 
tions devices such as pagers, mobile facsimile 
machines, and global positioning system (GPS) vehicle 
locator devices that are primarily designed to exchange 
data. The term "mobile station" also includes hybrid 
devices such as personal communications services 
(PCS) units, that have both telephony and facsimile 
communications features. Communications by mobile 
stations can be by radio waves, such as are used in cel- 
lular radio telephony. However, mobile stations can also 
communicate over electromagnetic links that include 
Earth-orbiting satellites, or alternate electromagnetic 
links that include optical or infra-red radiation. 

Where the base station is connected in a fixed sup- 
porting network to other communications nodes, the 
network requires routing information for the mobile sta- 
tion to enable the other communications nodes to send 
information to the mobile station. Registration is the 
process used by a mobile station to announce its cur- 
rent location and to enable the fixed supporting network 
to direct incoming calls to the appropriate base station. 
When a mobile station is brought into the operating 
range of a new base station, the mobile station must 
announce its current location. In order to accomplish 
this, the mobile station must send a message with its 
mobile identity number (MINI) to the new base station. 
The MIN is a number assigned to the mobile station by 
the fixed supporting network to enable baling the cus- 
tomer for services and to enable the network to route 
incoming calls. The MIN must be programmed into the 
mobile station prior to the first time that the unit is used 
by the customer. This process is called activation. 

For example, normally, a mobile wireless telephone 
set may not initiate or complete radio telephone calls 
until it is registered with and authorized for service by a 
service provider. Mobile wireless telephone service pro- 
viders require that any new customer take the mobile 



~ > wifeless telephone set to- an. authorized service center 
for programming so that the telephone set becomes 
authorized for service in the network. Information must 
be entered and stored into the mobile wireless tele- 

5 phone set which is specif ic to the mobile subscrfoer and 
specific to the desired service for the set In cellular 
mobile telephone communication services, for example, 
such information is referred to as number assignment 
module (NAM) designation parameters. Examples of 

ro NAM parameters that the cellular telephone service 
provider now manually enters into the cellular telephone 
set include system identification, telephone number, 
access overhead class, group identification, initial pag- 
ing channel, security lock code, local use flag, A/B sys- 

is tern selection, and MIN mark flag. The cellular 
telephone customer must present the new cellular tele- 
phone set to the service provider or a representative so 
that the NAM module, which constitutes approximately 
30 bytes of information, can be manually entered into 

20 the cellular telephone set There are millions of new 
customers each year for cellular mobile telephone com- 
munication services. Hundreds of employees of the 
service provider or representative, located over a wide 
geographic area, are responsible for manually entering 

25 the NAM module into unprogrammed cellular telephone 
sets for the new customers. This necessitates the use of 
a centralized data base to asset the service provider in 
coonfinating the activation process. The service pro- 
vider's employee typically uses a workstation computer 

30 to enter the customer's application data. The worksta- 
tion is remotely connected to the central data base and 
sends the new customer's application data to the data 
base for processing. The centralized data base may 
perform a credit check on the new customer, may keep 

as track of available services, telephone numbers, network 
access data, and other information, and then assigns 
the MIN to the new customer's cellular telephone set. 
The MIN and other NAM parameters are transmitted by 
the centralized data base back to the service provider's 

40 workstation for manual entry by the employee into the 
cellular telephone set This presents a cumbersome 
and costly procedure both to the customer as well as to 
the service provider. 

Thus, there exists a need for a method and system 
45 to automatically route activation information sent over- 
the-air from the mobile wireless telephone set, through 
the fixed supporting network to an over-the-air activa- 
tion processor in the network, where the activation 
parameters for the NAM module can be prepared and 
so automatically downloaded over the network and sent 
over-the-air to the mobile wireless cellular telephone 
set. 

Summary of the Invention 

55 

The need discussed above is satisfied by the inven- 
tion, which enables an over-the-air activation message 
to be automatically sent from an unprogrammed mobile 



3 



EP0820 206A2 



4 



• station^ to an . over-therair activation processor, in the. 
fixed supporting network. The activation message has 
the format of an ordinary registration message, but it is 
distinguished at the mobile switching center by including 
distinctive information that is translatable into the net- 5 
work address of the over-the-air activation processor. 
The electronic serial number of the mobile station is 
recorded in the visitor location register associated with 
the mobile switching center, and the activation message 
is rfrected by the mobile switching center to a signal w 
transfer point in the fixed supporting network. The signal 
transfer point translates the distinctive information of the 
activation message into the network address of the 
processor. By contrast, ordinary registration messages 
would be directed by the mobile switching center to the 75 
home location register for the mobile station. From the 
signal transfer point the activation message is routed, 
along with the identity of the mobile switching center, to 
the over-the-air activation processor. There the activa- 
tion process is initiated in response to the received acti- 20 
vation message. The over-the-air activation processor 
then transmits the activation parameters back to the 
mobile switching center, which then forwards them back 
to the mobile station, using the electronic serial number 
stored in the associated visitor location register. 2s 

In an advantageous embodiment of the invention, 
the distinctive information in the activation message is 
an over-the-air activation function ID number that is the 
same for every mobile station. The over-the-air activa- 
tion function ID number is programmed into the mobile 30 
station at the time of its manufacture During the trans- 
lation by the signal transfer point, the single valued over- 
the-air activation function ID number is translated into 
the network address of the over-the-air activation proc- 
essor. In an alternate embodiment of the invention, the 35 
distinctive information in the activation message is the 
routing address, itself, of the over-the-air activation 
processor. 

In another alternate embodiment of the invention, 
the distinctive information in the activation message is a ao 
sequentially serialized dummy value for the mobile iden- 
tification number, abbreviated as "dummy MIN." A 
dummy MIN is different for each mobile station. The 
dummy MIN is programmed into the mobile station at 
the time of its manufacture. During the translation by the as 
signal transfer point, each distinctive dummy MIN is 
translated into the network address of the over-the-air 
activation processor. Since there is a small likelihood 
that a dummy MIN will be confused as a valid MIN by 
the signal transfer point, this embodiment is less advan- so 
tageous than the embodiment where the distinctive 
information in the activation message is an over-the-air 
activation function ID number. 

Brief Description of the Drawings ss 

Other features and advantages of the present 
invention will become apparent from the following 



detailed description taken together with the drawings in --■ « f 
which: 

Fig. 1 illustrates a network reference model, in 

accordance with the invention. 

Fig. 2 illustrates the physical architecture of the 

over-the-air activation network. 

Fig. 3 illustrates the information flow for over-the-air 

activation registration, in accordance with the 

invention. 

Fig. 4A is a flow diagram of the method for an 
advantageous embodiment of the invention for 
over-the-air activation using the OTAF ID number. 
Fig. 4B is a variation of the flow cfiagram of Fig. 4A, 
adding steps to provide a simultaneous voice path 
over-the-air to the carrier's business office. 
Fig. 5 is a flow diagram of the method for an alter- 
nate embodiment of the invention where a sequen- 
tially serialized dummy MIN is used in the over-the- 
air activation process. 

Fig. 6 is a flow diagram illustrating the method of 
the invention for a previously activated mobile sta- 
tion which seeks registration in a new service area. 
Fig. 7 is a schematic block diagram of a network 
signal transfer point, in accordance with the inven- 
tion. 

Fig. 8A is a functional block diagram of a mobile 
station. 

Fig. 8B illustrates plurality of mobile stations, each 
with the same OTAF ID number store therein. 
Fig. 8C illustrates plurality of mobile stations, each 
with a different dummy MIN stored therein. 

Detailed Description 

The invention is a method and system for activating 
a mobile station in a wireless communications network. 
The system includes an over the air activation proces- 
sor in the network that initiates an activation process in 
response to receiving a registration message from a 
mobile switching center serving the mobile station 
requesting the activation. This activation process is 
referred to herein as the "OTAF", which is an abbrevia- 
tion for "over the air activation function." 

Each mobile station has a unit of information stored 
into it at the time of its manufacture to enable it to 
request over the air activation. That unit of information is 
either the network routing address of the OTAF proces- 
sor, a alternately, it is a value that is translatable into 
that address. There are two alternatives for expressing 
the value that is translatable into the routing address of 
the OTAF processor. The first alternative is an OTAF ID 
number that is stored in each mobile station. The same 
value of the OTAF ID number is stored in every mobile 
station. The second alternative is to store a sequentially 
serialized dummy value for the mobile identification 
number or dummy MIN. The dummy MIN is different for 
each mobile station. 
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. . ^ t When,the..mobfle station- is turned on*for,-the.first 
time in the network, it cannot conduct a normal commu- 
nications session with other subscriber units because it 
has not been activated in the network. In accordance 
with the invention, the mobile station requests activation 5 
over the air by transmitting to the local mobile switching 
center a registration order. The registration order will 
include one of the three alternatives described above, 
either the routing address of the OTAF processor, or the 
OTAF ID number, or a dummy MIN. w 

The local mobile switching center receives registra- 
tion orders from previously activated mobile stations, as 
well as from new mobile stations. If a previously acti- 
vated mobile station is moved into the coverage area of 
a local mobile switching center, the mobile station must is 
become registered in the new area before it can conduct 
normal communications sessions. A previously acti- 
vated mobile station will have a valid MIN which it sends 
in the registration order transmitted to the local mobile 
switching center. The valid MIN is not distinguished by 20 
the mobile switching center from a dummy MIN. In both 
cases, the mobile switching center prepares a registra- 
tion notification message containing the MIN and for- 
wards it to the signal transfer point (STP) in the network 

In accordance with the invention, the translation 25 
tables in the signal transfer point (STP) are constructed 
to map all dummy MINs to the network routing address 
of the OTAF processor. There, the activation process is 
initiated for the requesting mobile station in response to 
the OTAF processor receiving the registration notif ica- 30 
tion message. A record is created in the visitor location 
register (VLR) at the mobile switching center, to enable 
the activation parameters resulting from the activation 
process to be sent back to the mobile station, using the 
dummy MIN value. 35 

Instead, if the MIN in the registration notification 
message received by the signal transfer point (STP) is a 
valid MIN, the translation table maps the registration 
notification message to the network routing address of 
the home location register (HLR) that is responsible for 40 
handling the registration request from its assigned 
mobile station. This request is only for the registration of 
a previously programmed phone in the new local serv- 
ice area, not for the activation of a new phone. 

Further in accordance with the invention, the mobile 45 
switching center is able to recognize and distinguish a 
registration order from a mobile station using the OTAF 
ID number to request activation. In this case, the mobile 
switching center inserts the OTAF ID number into the 
registration notification message it prepares for sending so 
to the signal transfer point (STP). Since the OTAF ID 
number is the same for every mobile station, the elec- 
tronic serial number (ESN) of the mobile station, that is 
sent with every registration order, is also included in the 
registration notification message sent to the signal 55 
transfer point A record is created in the visitor location 
register (VLR) at the mobile switching center, to enable 
the activation parameters resulting from the activation 



process to be sent back to the mobile station using the- 
ESN. 

In accordance with the invention, the translation 
tables in the signal transfer point (STP) are constructed 
to map the OTAF ID number to the routing address of 
the OTAF processor. There, the activation process is ini- 
tiated for the requesting mobile station in response to 
the OTAF processor receiving the registration notifica- 
tion message. 

In an alternate embodiment of the invention, the 
unit of information stored in the mobile station at the 
time of its manufacture to enable it to request over the 
air activation is the network routing address, itself, of the 
OTAF processor. In this embodiment, there is no need 
for an address translation by the signal transfer point 
(STP). In this embodiment, the mobile switching center 
forwards the registration notification message directly to 
the OTAF processor. The identity of the mobile switch- 
ing center and the ESN of the mobile station is included 
in the registration notification messaga A record is cre- 
ated in the visitor location register (VLR) at the mobile 
switching center, to enable the activation parameters 
resulting from the activation process to be sent back to 
the mobile station using the ESN. 

Further in accordance with the invention, the sub- 
scriber of the mobile station can place a simultaneous 
voice call to an activation center in the network using 
the mobile station. The subscrfoer can provide to the 
activation center credit information and the subscriber 
can specify the types of service features wanted for the 
mobile station. The activation center then sends author- 
ization data to the OTAF processor in response to the 
information received from the subscriber over the voice 
channel. The OTAF processor can then complete the 
activation process in response to the authorization data. 

Turning now to the figures, Fig. 1 shows a network 
reference model for the over-the-air activation function 
that controls delivery of the over-the-air activation mes- 
sages to the mobile station. The mobile station 100 
includes the mobile station (MS) and the short message 
entity (SME). The mobile station 100 communicates 
over-the-air with the base mobile station interworking 
function (BMI) which includes the base station BS 102, 
the mobile switching center MSC 104, and the visitor 
location register VLR 106. The base station, BS, is con- 
nected by means of the link A to the mobile switching 
center, MSC, which in turn is connected by means of the 
link B to the visitor location register, VLR. Also shown in 
Fig. 1 is the home location register, HLR 108, which is 
assigned to handle the maintenance of location and 
business records for the specific mobile telephone 100. 
The home location register 108 is typically located at a 
geographically remote location from the BMI currently 
servicing over-the-air communications with the mobile 
station 100. The HLR is connected by means of the link 
D to the VLR 106. Also shown in Fig. 1 is the over-the- 
air activation function OTAF 110* which is connected by 
means of a link Q2 to the mobile switching center 104 
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-and is.aiso connected by means.of >the link. D2 to the, - 
home location register 1 08. The OTAF function 1 1 0' per- 
forms activation processing in response to a registration 
order from the mobile station 100 which has not previ- 
ously been activated, and downloads activation param- 5 
eters in the form of NAM parameters to the mobile 
station 100. The links A, B, D, D2, Q2, and UM shown in 
Fig. 1 are interfaces between network entities, as 
defined in the standard TIA IS-41, revision C ANSI bal- 
lot version, January 3. 1996. 70 

Fig. 2 illustrates the over-the-air activation physical 
architecture. The mobile station 100 communicates 
over-the-air with the local base station 102, using the 
IS- 136 standard. This standard is documented in TIA 
IS- 136 Revision A, March 21, 1996. The base station is 
102, the mobile switching center 104, and the visitor 
location register 106, are typically co-located at a local 
base station complex. The MSC 104 communicates 
over the fixed supporting network to the signal transfer 
point, STP 114, which in turn will forward messages 20 
from the MSC 104 to either the home location register, 
HLR 108, or alternately to the over-the-air activation 
function processor, OTAF processor 110. The VLR 106 
at the base station complex can also directly access a 
particular HLR 1 08 in the fixed supporting network. Also 25 
shown in Fig. 2 is an activation center 112 which 
includes business systems and billing systems which 
are connected in the fixed supporting network to the 
OTAF processor 1 10 and to the HLR 108. 

The over-the-air activation feature requires a notifi- 30 
cation be sent from the MSC 1 04 to the OTAF processor 
1 10. This registration notification is via an IS-41 mes- 
sage on the Signaling System 7 (SS7) network. The 
fixed supporting network requires routing information to 
be able to send the registration notification from the 35 
MSC 104 to the proper network node, which in this case 
is the OTAF processor 110. In accordance with the 
invention, the mobile stations 100 are pre-programmed 
with information at the time of their manufacture to be 
able to request over-the-air activation. The unit of pro- 40 
grammed information is either the network routing 
address of the OTAF processor 1 10 or alternately it is a 
value that is translatable into that address. When the 
u reactivated mobile station 100 powers up in the net- 
work, the mobile station requests activation over-the-air 45 
by transmitting to the local mobile switching center 104 
a registration order that includes one of the three alter- 
natives for pre-programmed information, either the rout- 
ing address of the OTAF processor 110. or the OTAF ID 
number, or a dummy MIN value. The MSC 1 04 then for- so 
wards this information through the network to the over- 
the-air activation function processor 110. 

In a previously activated mobile station 100, that is 
a mobile station 100 that has been programmed with a 
valid mobile identification number MIN, the registration 55 
order transmitted over-the-air contains the mobile sta- 
tion's MIN, encoded in an IS- 136 mobile station ID 
(MSID). (See the standard TIA IS- 136 revision A, March 



.21,^1996). The IS- 136 standard speccfies...rules ^for.^^. 
encoding the MIN into the MSID. The MSID is sent in 
layer 2 of the registration order which is described in the 
IS-41 standard. Typically this operation takes place for a 
previously activated mobile station 100 which is moved 
into the coverage area of the local mobile switching 
center 104 and must become registered in the new area 
before it can conduct normal communication sessions. 
The registration notification is carried in the mobile 
application part (MAP) layer of the SS7 transport, as is 
specified in the IS-41 standard. 

Cellular telephone networks use the global title 
translation (GTT) on the MIN at the signal transfer point 
1 14 in a fixed supporting network, to route IS-41 mes- 
sages to the home location register, HLR 1 08, in normal 
communications sessions. Global title translation (GTT) 
is described in the standard ANSI T1.112- 1992, SS7, 
Signalling Connection Control Part (SCCP). The global 
title indicator type 2 is used, with a translation type value 
of 3 to specify the "MIN to HLR" translation in the STP 
114. The global title address information field contains 
the ten digit MIN (BCD encoded). For Example, the 
MSC 104 and the VLR 106 will send the registration 
notification to the signal transfer point 114, which per- 
forms the GTT translation on the MIN to obtain routing 
information in the form of a point code and subsystem 
number in the fixed supporting network, to the HLR 1 08. 
Thus, in normal communications sessions, the registra- 
tion notification is routed from the MSC 104 and VLR 
106 to the HLR 108 which is responsfole for the speci- 
fied MIN from the requesting mobile station 100. 

When a mobile station 100 has not previously been 
activated, the NAM parameters have not been loaded to 
the mobile station and there is no corresponding HLR 
record in any HLR 108 the fixed supporting network for 
that mobile station. The unactivated mobile station 100 
does not have a valid MIN stored in it. If the unactivated 
mobile station attempts 100 registration, there is no cor- 
responding HLR 108 associated with that mobile sta- 
tion. Since there is no valid MIN in the mobile station 
100, the global title translation cannot be performed in 
the signal transfer point 1 14 in the fixed supporting net- 
work. This would normally prevent over-the-air activa- 
tion since it would not be possible in the prior art to 
communicate over-the-air activation requests from the 
mobile station 100 to an OTAF processor 110 in the 
fixed supporting network. Correspond ngly, it would not 
be possible download NAM activation parameters from 
the OTAF processor 1 1 0 to the mobile station 1 00. Dur- 
ing the over-the-air activation process, the OTAF proc- 
essor 110 must deliver the NAM parameters to the 
mobile station 100. In order to do this, the over-the-air 
activation function processor 1 10 must have an address 
of the serving MSC 104 plus the mobile station must 
have registration information in the VLR 1 06 of the serv- 
ing MSC 104. In accordance with the invention, mobile 
stations 100 will be pre-programmed wrth information at 
the time of their manufacture to enable them to request 
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- .... * , r. over-the-air- activation^ThaUmit otJnformation is either- - -v. 

the network routing address of the OTAF processor 110, 
or altematety it is a value that is translatable into that 
address. There are two alternatives for expressing the 
value that is translatable into the routing address to the 5 
OTAF processor 110, thef irst being an OTAF ID number 
that is stored in each mobile station 100. The same 
value of the OTAF ID number is stored in every mobile 
station 100. The second alternative is to store a sequen- 
tially serialized dummy value for the mobile identifica- 10 
tion number, called a dummy MINI. The dummy MIN is 
different for each mobile station 100. 

In the advantageous embodiment of the invention, 
an OTAF ID number is stored in each mobile station 
1 00. The OTAF ID number is a ten cfigrt E. 1 64 telephony is 
number, using BCD encoalng. The format follows stand- 
ard IS-41 digit encoding (such as used in the IS-41 
Sender Identification Number). This standard format is 
described further in the CCITT Blue Book, Volume II - 
Fascicle II.2, Telephone Network and ISDN - Operation 20 
Numbering, Routing and Mobile Service, Recommen- 
dation E.164; Numbering Plan for the ISDN Era The 
OTAF ID number is an address which appears as a 
directory number for the OTAF processor 110, but is 
used only for routing and is a non-diaiable number not 25 
supporting voice circuits. The registration order in the 
IS-136 standard is modified to carry the OTAF ID 
number in the air interface message. In addition, the 
mobile station 100 must supply an MSID value in the 
message to uniquely identify the mobile station sending 30 
the message. This MSID value is constructed using the 
electronic serial number (ESN) of the mobile station 
100, as is specified in the IS-136 standard. This stand- 
ard specifies how and MSID is to be constructed if a 
mobile station does not have a valid MIN. 35 

Upon receipt of the air interface registration order, 
the MSC 104 and VLR 106 construct an IS-41 registra- 
tion notification message using the information supplied 
in the air interface registration order from the mobile sta- 
tion 100. The MSC 104 recognizes that the mobile sta- 40 
tion 100 supplied an OTAF ID number, and thus the MIN 
field is not populated in the registration notification mes- 
sage The OTAF ID number is included in the Signaling 
Connection Control Part (SCCP) layer of the mobile 
application part (MAP) of the IS-41 message. The as 
SCCP layer is described in the published standard ANSI 
T1.1 12 Signalling System No. 7 (SS7) - Signalling Con- 
nection Control Point (SCCP). The MSC 104 and VLR 
106 then send the registration notification message to 
the signal transfer point 1 1 4 in the fixed supporting net- so 
work. The VLR 106 also creates a record of the mobile 
station 100 using the ESN and the MSID for the mobile 
station 100. 

The STP 114 receives the registration notification 
message and recognizes that it is to perform the global ss 
title translation (GTT) on the OTAF ID number, in order 
to get the fixed supporting network address of the OTAF 
processor 1 1 0. A new translation type has to be used for 



.the "OTAF, ID. number to-OTAF. processor*' translation.^*. 
The STP 114 translates the OTAF ID number into the 
routing address information (PC/SSN) for the OTAF 
processor 110 in the fixed supporting network, and a 
registration notification message is forwarded to the 
OTAF processor 110. 

This routing mechanism, in accordance with the 
invention, allows for routing a registration notification 
message without the need to have a mobile identifica- 
tion number MIN preprogrammed into the mobile station 
100. 

The information flow diagram of Fig. 3 illustrates the 
over-the-air activation registration flow for activation 
registration using the global title translation on the OTAF 
ID number. The figure is organized with the vertical axis 
representing time and the horizontal axis representing 
messages passing between the mobile station 100 
(labeled MS), the mobile switching center 104 (labeled 
MSC), the signal transfer point 114 (labeled STP), and 
the OTAF processor 110 (labeled OTAF). When a sub- 
scriber powers up a mobile station MS, the mobile sta- 
tion engages in an acquisition phase to obtain a channel 
assignment from the base station, which is identified in 
the Fig. 3 as system overhead. Then the mobile station 
MS sends an IS-136 registration order (message A) to 
the MSC 104 containing the OTAF ID number (desig- 
nated OTAF ID in Fig. 3). 

Then the MSC 104 receives the registration order 
(message A) from the air interface and it formats an IS- 
41 registration notification (message B) identified as 
-REGNOr in Fig. 3. The MSC 104 sends the REGNOT 
to the STP 1 1 4 for routing. 

Then the STP 114 performs a global title translation 
on the OTAF ID number (OTAF ID) and routes the REG- 
NOT (message C) to the OTAF processor 1 1 0. 

The OTAF processor 110 processes the REGNOT 
and returns a REGNOT return result (message D) to the 
MSC 104. 

Fig. 3 also shows an MS originate attempt where 
the mobile station MS attempts to originate a voice con- 
nection to the fixed supporting network. The simultane- 
ous voice origination attempt and registration order will 
take place in the four step sequence of messages E, F, 
G, and H shown in Fig. 3, which is the same as the four 
step sequence of messages A, B, C, and D previously 
descrfoed for Fig. 3. 

Fig. 4A illustrates a flow diagram of a sequence of 
operational steps for carrying out over-the-air activation 
using an OTAF ID number. Step 402 begins by program- 
ming the over-the-air function ID number into a new 
mobile station 100 at the time of manufacture. 

Step 404 in Fig. 4A has the mobile station 100 turn 
on the units power for the first time in the network. Then 
in step 406, mobile station 100 prepares the registration 
order message to include the OTAF ID number and the 
ESN. Then in step 408, the mobile station 1 00 transmits 
station 100 a registration order over-the-air to the base 
station and the mobile switching center. 
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*_ln-step*410 -of.ng^4A,rthe l nrx3bile*swrtching : center^-.> 
104 detects the OTAF ID number and inserts it into the 
registration notification message along with the ESN, 
which it then sends to the STP 114 in the SS7 network 
The MSC 104 also puts the ESN into a VLR record in 5 
theVLR106. 

Then step 412 of Fig. 4A has the STP 1 14 translate 
the OTAF ID number into a routing address to the OTAF 
processor 1 10. The STP sends the registration notifica- 
tion message to the OTAF processor 1 10 in the net- 10 
work. 

In step 414 of Fig. 4A has the OTAF processor 1 1 0 
initiate the activation process for the mobile station 100. 
In step 416, the OTAF processor 110 sends the activa- 
tion parameters in the form of the NAM parameters, for is 
the mobile station, back to the mobile switching center 
104. 

Then step 418 of Fig. 4A has the mobile switching 
center 104 and base station 102 transmit the activation 
parameters cver-the-air to the mobile station 1 00 using 20 
the VLR record in the VLR 106 to identify which mobile 
station 100 is intended to receive the activation param- 
eters. 

Fig. 46 illustrates a flow diagram of a variation in 
the method shown in Fig. 4A, wherein step 414' has the 25 
OTAF processor 1 10 initiate the activation process for 
the mobile station 100 and then wait for authorization 
from the business off ice activation center 112, shown in 
Fig. 2. 

Step 415 of Fig. 4B has a voice path established 30 
over-the-air by the mobile station subscriber. The 
mobile station subscriber places a simultaneous call 
over-the-air to the carrier's business office activation 
center 112, using a special dated number such as "1- 
800-ACTIVATE". The subscriber can provide to the 35 
business office activation center 1 12 credit information 
and the subscrtoer can specify the types of service fea- 
tures wanted for the mobile service. The business office 
activation center 1 12 then sends authorization data to 
the OTAF processor 110. 40 

Step 416* of Fig. 4B then has the OTAF processor 
110 complete the activation process and send the acti- 
vation parameters for the mobile station back to the 
mobile switching center 104. Then step 418 of Fig. 4B 
has the mobile switching center 104 and base station 45 
102 transmit the activation parameters over-the-air to 
the mobile station 100. 

Ftg. 5 illustrates a flow diagram of a sequence of 
operational steps for an alternate embodiment of the 
invention, wherein each new mobile station 100 is pro- so 
grammed at the time of manufacture with a sequentially 
serialized dummy MIN mobile ID number. This is shown 
in step 502 of Fig. 5. Step 504 has the mobile station 
100 turn the unit's power for the first time in the network. 
Step 506 has a mobile station 100 prepare registration 55 
order message to include the dummy MIN. Step 508 
has the mobile station 100 transmit the registration 
order over-the-air to the base station and mobile switch- 



. ing center 104. - 

Step 510 of Fig. 5 has the MSC 104 prepare regis- 
tration notification message with the dummy MIN. This 
operation is the same as if the mobile station 100 were 
requesting a normal registration for a previously acti- 
vated mobile station, the mobile switching center 104 
being unable to distinguish between a dummy MIN and 
a valid MIN. The mobile switching center 104 then 
sends the registration notification message to the STP 
1 14 in the SS7 network. The MSC 104 puts the dummy 
MIN into a VLR record in the VLR 106. In step 512, the 
STP 114 translates ad dummy MINs into the routing 
address of the OTAF processor 1 10. All of the plurality 
of sequentially serialized dummy MIN values are trans- 
lated by the STP 114 into a single OTAF processor 
address in the fixed supporting network. Then the STP 
114 sends the registration notification message to the 
OTAF processor 110. 

Then step 514 of Fig. 5 has the OTAF processor 
1 10 initiate the activation process for the mobile station 
100. In step 516, the OTAF processor 110 sends the 
activation parameters for the mobile station back to the 
MSC 104. 

Then in step 518 of Fig. 5, the MSC 104 and base 
station 102 transmit the activation parameters over-the- 
air to the mobile station 100 using the VLR record in 
VLR 106 to identify with the dummy MIN which mobile 
station 100 is the intended recipient for the activation 
parameters. 

Fig. 6 is flow diagram of the sequence of opera- 
tional steps for a previously activated mobile station 100 
having a valid MIN, which seeks registration in a new 
service area. 

In step 602, the previously activated mobile station 
100 seeks registration in the new services area. In step 
604, the mobile station 100 turns on the unifs power in 
the network. In step 606 the mobile station 100 pre- 
pares a registration order message to include the valid 
mobile identification number (MIN). In step 608, the 
mobile station 100 transmits the registration order over- 
the-air to the base station 102 and MSC 104. In step 
610, the MSC 104 prepares the registration notification 
message with the valid MIN and sends it to the STP 114 
in the SS7 network. The MSC also puts the valid MIN in 
a VLR record in VLR 106. In step 612, the STP 114 
translates the valid MIN into the routing address of the 
HLR 108 assigned to the mobile station 100. The STP 
114 sends the registration notification message to the 
HLR 108. In step 614, the HLR 108 initiates the registra- 
tion process for the mobile station for the new service 
area. In step 616, the HLR 108 sends the new registra- 
tion information for MS 100 back to the MSC 104. In 
step 618, the VLR 106 updates the new registration 
information and begins local service to the mobile sta- 
tion 100 using the VLR record. 

Fig. 7 illustrates the STP 114 and its translation 
table 700 and shows how a plurality of dummy MINs 
having different, sequentially serialized values, are 
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> . translated in translation.702 into a single OTAEaddress,^ 
Rg. 7 shews several example translations of input 
expressions in the dialed number format to output Sign- 
aling System 7 (SS7) network addresses. For example, 
the dialed number "911" input to the translation table § 
700, is translated into the SS7 network address of 
emergency services. As another example, the cfialed 
number "1 -800-ACTTVATE" input to the translation table 
700, is translated into the SS7 network address of the 
business office activation center 112 shown in Rg.2. As w 
another example, the dialed number format for the valid 
MIN "VALID MlN-5" input to the translation table 700. is 
translated into the SS7 network address of the HLR-5 
home location register for that MIN. As another exam- 
ple, the dialed number format for the valid MIN "VALID 75 
MIN-6" input to the translation table 700, is translated 
into the SS7 network address of the different HLR-6 
home location register for that different valid MIN. In 2. 
accordance with the invention, all of the dummy MINs 
are translated by the translation 702 in the translation 20 
table 700 into the network address of the OTAF proces- 
sor 110. Still further in accordance with the invention, 
the OTAF ID number is translated by the translation 
table 700 into the SS7 network address of the OTAF 3. 
processor 110. 25 

Rg. 8A shews a schematic diagram of a mobile sta- 
tion 100 with a preprogrammed OTAF ID number 810 or 
alternately with a pre-programmed dummy MIN 832. 4. 
Mobile station 1 00 includes RF transmit and receive cir- 
cuits, digital circuits, and voice circuits. Mobile station 30 
100 also includes the RAM memory 806 which stores 
the NAM parameters in the NAM register after they are 
downloaded ever the air from the OTAF processor 110. 
Mobile station 100 also includes the programmable 
read only memory (ROM) 808 that is programmed at the 35 5. 
time of manufacture with the ESN and with the OTAF ID 
number 810. In the alternate embodiment of the inven- 
tion, mobile station 100 alternately includes the pro- 6. 
grammable ROM 830 (shown in dotted outline in Rg. 
8A) that is programmed at the time of manufacture with 40 
the ESN and with a sequentially serialized dummy MIN 
832. 

Rg. 8B shows how a plurality of mobile stations 
100, 100*. and 100" are all preprogrammed with the 
identical OTAF ID number 810, in the advantageous 45 
embodiment. 

Rg. 8C shews how a plurality of mobile stations 
100, 100', and 100" in the alternate embodiment, are 
preprogrammed with mutually different dummy MIN val- 
ues 832, 832\ and 832". so 



sage including information translatable/into an * 
address for an over the air activation proces- 
sor; 

translating said information into said address: 

routing said registration message to said over 
the air activation processor; 

initiating an activation process at said over the 
air activation processor in response to said 
received registration message; and 

transmitting activation parameters to said 
mobile station in response to said activation 
process. 

The method of claim 1 wherein said network node 
receives a plurality of said registration messages 
from a plurality of mobile stations, each of the plu- 
rality of registration messages including the same 
said information translatable into said address. 

The method of claim 2, wherein said information 
translatable into said address is an OTAF ID 
number. 

The method of claim 1 wherein said network node 
receives a plurality of said registration messages 
from a plurality of mobile stations, each of the plu- 
rality of registration messages including mutually 
distinct said information translatable into said 
address. 

The method of claim 4, wherein said information 
translatable into said address is a dummy MIN. 

The method of claim 1 further comprising the steps 
of: 

establishing a voice channel between said 
mobile station and an activation center; 

sending authorization data from said activation 
center to said over the air activation processor 
in response to information received from said 
voice channel; and 

completing said activation process in response 
to said authorization data. 



Claims 

1. A method for activating a mobile station in a wire- 
less communications network comprising the steps 
of: 

receiving at a network node a registration mes- 



55 



7. A method for activating a mobile station in a wire- 
less communications network comprising the steps 
of: 



receiving at a network node a registration mes- 
sage including an address for an over the air 
activation processor; 
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routing, said . registration message to said over 
the air activation processor; 

initiating an activation process at said over the 
air activation processor in response to said 
received registration message; and 

transmitting activation parameters to said 
mobile station in response to said activation 
process. 



8. The method of claim 7 wherein said network node 
receives a plurality of said registration messages 
from a plurality of mobile stations, each of the plu- 
rality of registration messages including the same 
said address. 

9. The method of claim 7 wherein said network node 
receives a plurality of said registration messages 
from a plurality of mobile stations, each of the plu- 
rality of registration messages including mutually 
distinct values of said address. 

1 0. The method of claim 7 further comprising the steps 
of: 

establishing a voice channel between said 
mobile station and an activation center; 

sending authorization data from said activation 
center to said over the air activation processor 
in response to information received from said 
voice channel; and 

completing said activation process in response 
to said authorization data. 

11. A system for activating a mobile station in a wire- 
less communications network, comprising: 

an over the air activation processor in a net- 
work; 

a mobile switching center at a node in said net- 
work, receiving a registration message includ- 
ing information translatable into an address for 
said over the air activation processor; and 

a signal transfer point coupled to said mobile 
switching center in said network, translating 
said information into said address; 

said signal transfer point routing said registra- 
tion message to said over the air activation 
processor in said network; 

said over the air activation processor initiating 
an activation process in response to said 
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received registration . message and^causing _m<~- 
transmission of parameters to said mobile sta- 
tion. 



5. 12. The system of claim 1 1 wherein said mobile switch- 
ing center receives a plurality of said registration 
messages from a plurality of mobile stations, each 
of the plurality of registration messages including 
the same said information translatable into said 

io address. 

13. The system of claim 12, wherein said information 
translatable into said address is an OTAF ID 
number. 

15 

14. The system of claim 1 1 wherein said mobile switch- 
ing center receives a plurality of said registration 
messages from a plurality of mobile stations, each 
of the plurality of registration messages including 

20 mutually distinct said information translatable into 
said address. 

15. The system of claim 14, wherein said information 
translatable into said address is a dummy MIN. 

25 

16. The system of claim 1 1 further comprising: 

an activation center in said network having a 
voice channel established with said mobile sta- 

30 tion; 

said activation center sending authorization 
data to said over the air activation processor in 
response to information received from said 
voice channel; and 

35 said over the air activation processor complet- 

ing said activation process in response to said 
authorization data. 

17. A system lor activating a mobile station in a wire- 
40 less communications network, comprising: 

an over the air activation processor in a net- 
work; and 

45 a mobile switching center at a node in said net- 

work, receiving a registration message includ- 
ing an address for said over the air activation 
processor; 

so said mobile switching center causing a routing 

of said registration message in said network to 
said over the air activation processor; 

said over the air activation processor initiating 
55 an activation process in response to said 

received registration message and causing 
transmission of parameters to said mobile sta- 
tion. 
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18. The system of daim,17 wherein said mobileswitch-.. - . 
ing center receives a plurality of said registration 
messages from a plurality of mobile stations, each 

of the plurality of registration messages including 
the same said address. 5 

19. The system of claim 1 7 wherein said mobile switch- 
ing center receives a plurality of said registration 
messages from a plurality of mobile stations, each 

of the plurality of registration messages including 10 
mutually distinct values of said address 

20. The system of claim 17 further comprising: 

an activation center in said network having a is 
voice channel established with said mobile sta- 
tion; 

said activation center sending authorization 
data to said ever the air activation processor in 20 
response to information received from said 
voice channel; and 

said over the air activation processor complet- 
ing said activation process in response to said 25 
authorization data. 
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FIG. 4 A 



PROGRAM OVER-THE-AIR FUNCTION (OTAF) IDI 
INTO NEW MOBILE STATION AT MANUFACTURE 



404 



I 



MOBILE STATION: TURN ON UNIT'S POWER 
FOR FIRST TIME IN NETWORK 



406 
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MOBILE STATION: PREPARE REGISTRATION ORDER 
MESSAGE TO INCLUDE OTAF 101 AND ESN 



40B 



410 



I 



MS: TRANSMIT REGISTRATION ORDER OVER THE AIR 
TO BASE STATION AND MOBILE SWITCHING CENTER 



I 



MSC: DETECT OTAF IDI AND INSERT INTO REGISTRATION 
NOTIFICATION MESSAGE ALONG WITH ESN AND SEND 
TO STP IN SS7 NETWORK - PUT ESN IN VLR RECORD 



412-^j 



I 



STP: TRANSLATE OTAF IDI INTO ROUTING ADDRESS TO 
OTAF PROCESSOR AND SEND REGISTRATION 
NOTIFICATION MSG. TO OTAF PROCESSOR 



414 



I 



OTAF PROCESSOR INTIATE ACTIVATION PROCESS FOR 
MOBILE STATION 



416^ 



I 



OTAF PROCESSOR: SEND ACTIVATION PARAMETERS 
FOR MS BACK TO MOBILE SWITCHING CENTER 



418- 



I 



MCS AND BS: TRANSMIT ACTIVATION PARAMETERS 
OVER THE AIR TO MOBILE STATION USING VLR RECORD 
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PROGRAM OVER-THE-AIR FUNCTION (OTAF) ID# 
INTO NEK MOBILE STATION AT MANUFACTURE 
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MOBILE STATION: TURN ON UNIT'S POWER 
FOR FIRST TIME IN NETWORK 
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MOBILE STATION: PREPARE REGISTRATION ORDER 
MESSA6E TO INCLUDE OTAF IDf AND ESN 
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MS: TRANSMIT REGISTRATION ORDER OVER THE AIR 
TO BASE STATION AND MOBILE SWITCHING CENTER 



I 



MSC: DETECT OTAF I0# ANO INSERT INTO REGISTRATION 
NOTIFICATION MESSAGE ALONG WITH ESN AND SEND 
TO STP IN SS7 NETWORK - PUT ESN IN VLR RECORD 
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STP: TRANSLATE OTAF IDI INTO ROUTING ADDRESS TO 
OTAF PROCESSOR AND SEND REGISTRATION 
NOTIFICATION MS6. TO OTAF PROCESSOR 



414' 



I 



OTAF PROCESSOR: INTIATES ACTIVATION PROCESS FOR 
MOBILE STATION, THEN WAITS FOR AUTHORIZATION 
DATA FROM BUSINESS OFFICE 
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VOICE PATH: MS SUBSCRIBER PLACE SIMULTANEOUS CALL 
OVER THE AIR TO CARRIER'S BUSINESS OFFICE USING 
SPECIAL NUMBER. BUSINESS OFFICE SENDS AUTHOR- 
IZATION OATA FOR MS ACTIVATION TO OTAF PROCESSOR 
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OTAF PROCESSOR: COMPLETES ACTIVATION PROCESS 
AND SENDS ACTIVATION PARAMETERS FOR MS BACK TO 
MOBILE SWITCHING CENTER 
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KCS AND BS: TRANSMIT ACTIVATION PARAMETERS 
OVER THE AIR TO MOBILE STATION USIN6 VLR RECORD 
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PROGRAM A SEQUENTIALLY SERIALIZED DUHHY-MIN 
MOBILE ID NUMBER INTO EACH NEK MOBILE 
STATION AT THE TIME OF MANUFACTURE 
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MOBILE STATION: TURN ON UNIT'S POWER 
FOR FIRST TIME IN NETWORK 
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MOBILE STATION: PREPARE REGISTRATION ORDER 
MESSA6E TO INCLUDE DUMMY HIN 



508 



510 



I 



MS: TRANSMIT REGISTRATION ORDER OVER THE AIR 
TO BASE STATION AND MOBILE SWITCHING CENTER 
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MSC: PREPARE REGISTRATION NOTIFICATION MESSAGE 
WITH DUMMY MIN AND SEND TO STP IN SS7 
NETWORK - PUT DUMMY MIN IN VLR RECORD 
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STP: TRANSLATE ALL DUMMY MINs INTO ROUTING 
ADDRESS TO OTAF PROCESSOR AND SEND REGISTRATION 
NOTIFICATION MSG. TO OTAF PROCESSOR 
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OTAF PROCESSOR: INITIATE ACTIVATION PROCESS FOR 

MOBILE STATION 
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OTAF PROCESSOR: SEND ACTIVATION PARAMETERS 
FOR MS BACK TO MOBILE SWITCHING CENTER 



518 



I 



HCS AND BS: TRANSMIT ACTIVATION PARAMETERS 
OVER THE AIR TO MOBILE STATION USING VLR RECORD 
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FIG. 6 



PREVIOUSLY ACTIVATED MOBILE STATION 
SEEKS REGISTRATION IN NEW SERVICE AREA 
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MOBILE STATION: TURN ON UNIT'S POKER IN NETWORK 
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MOBILE STATION: PREPARE REGISTRATION ORDER 
MESSAGE TO INCLUDE MOBILE ID NUMBER (MIN) 



60B- 



I 



MS TRANSMIT REGISTRATION ORDER OVER THE AIR 
TO BASE STATION AND MOBILE SWITCHING CENTER 
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MSC: PREPARE REGISTRATION NOTIFICATION MESSAGE 
WITH MIN AND SEND TO STP IN SS7 NETWORK - PUT MIN 

IN VLR RECORD 
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STP: TRANSLATE MIN INTO ROUTING ADDRESS OF ITS 
OWN HLR AND SEND REGISTRATION NOTIFICATION 
MESSAGE TO HLR 
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HLR: INITIATE REGISTRATION PROCESS FOR MOBILE 
STATION FOR NEW SERVICE AREA 
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HLR SEND NEW REGISTRATION INFORMATION 
FOR MS BACK TO MOBILE SWITCHING CENTER 
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MCS ANO VLR: RECORD NEW REGISTRATION 
INFORMATION AND BEGIN LOCAL SERVICE TO MOBILE 
STATION USING VLR RECORD 
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